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Road MapRoad Map
Put presentation contextPut presentation context
New AgNew Ag--Forestry Sink InventoryForestry Sink Inventory
How we evaluated StrategiesHow we evaluated Strategies
Emission Reductions and CostsEmission Reductions and Costs
ThemesThemes
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Western Climate Initiative

Blue Ribbon Advisory Council 
on 

Climate Change 
Report to 

Governor Jon M. Huntsman, Jr. 
October 3, 2007

•• Evaluation of Various Evaluation of Various 
GHG Reduction GHG Reduction 
StrategiesStrategies

•• State Commitment State Commitment 
to set a GHG to set a GHG 
Reduction GoalReduction Goal
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Utah Emissions InventoryUtah Emissions Inventory
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Utah Emissions Inventory Utah Emissions Inventory 
with Sinkwith Sink

‐20

0

20

40

60

80

100

120

2005 2010 2015 2020 2025 2030

Other

Agriculture

Transportation CO2 emissions

RCI (non‐electricity) CO2 emissions

Electricity‐related CO2 emissions

Utah Carbon Sink

55



The Challenge of the Evaluating 72 The Challenge of the Evaluating 72 
BRAC Strategies BRAC Strategies 

Relatively Short TimelineRelatively Short Timeline
High Quality WorkHigh Quality Work
Importance for Policy InputImportance for Policy Input
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The CompromiseThe Compromise

Focused on subset of strategies base on Focused on subset of strategies base on 
the following:the following:

Support of the BRACSupport of the BRAC
Avoided emissions potentialAvoided emissions potential
Preliminary cost estimatesPreliminary cost estimates
Conversations with DEQ  Conversations with DEQ  
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Categories of StrategiesCategories of Strategies

Major StrategiesMajor Strategies
Examples Examples –– clean car and RPSclean car and RPS

Strategies with Smaller PotentialStrategies with Smaller Potential
Examples Examples –– community trees and training community trees and training 
building managersbuilding managers

Enabling Strategies Enabling Strategies 
Examples Examples –– public education and R&Dpublic education and R&D
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Strategies with Smaller Reductions Strategies with Smaller Reductions 
May Be Highly DesirableMay Be Highly Desirable

•• CoCo--benefitsbenefits
•• Lower costsLower costs
•• Small strategies add upSmall strategies add up
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Theme #1 Theme #1 –– UncertaintyUncertainty

•• What sort of future should we assume What sort of future should we assume 
for the baseline case?for the baseline case?

•• How far will Utah want push various How far will Utah want push various 
strategies?strategies?

•• How will they be implemented?How will they be implemented?
•• How will technology develop?How will technology develop?
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Strategy Evaluation Strategy Evaluation 
MethodologyMethodology

MWhMWh

BASELINE: BASELINE: 19901990 19911991 19921992 19931993

ResidentialResidential 4,584,4804,584,480 4,804,3674,804,367 4,892,2914,892,291 5,123,1515,123,151

CommercialCommercial 4,874,3854,874,385 5,099,4505,099,450 5,381,1925,381,192 5,441,8545,441,854

IndustrialIndustrial 6,225,7246,225,724 6,329,5596,329,559 6,745,0216,745,021 6,743,9156,743,915

TransportationTransportation 00 00 00 00

OtherOther 944,452944,452 902,114902,114 970,970970,970 975,746975,746

TotalTotal 16,629,04116,629,041 17,135,49017,135,490 17,989,47417,989,474 18,284,66618,284,666
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Methodology Methodology –– ContinuedContinued

MOBILE6 OnMOBILE6 On--Road Vehicle Emissions ModelRoad Vehicle Emissions Model
Baseline/StrategiesBaseline/Strategies

NEMS modelNEMS model
One transportation strategyOne transportation strategy

Many consultations with experts in UtahMany consultations with experts in Utah
Technical Team and individual consultations Technical Team and individual consultations 

Literature ReviewLiterature Review
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Transportation SectorTransportation Sector

UtahUtah’’s second largest contributor to s second largest contributor to GHGsGHGs
Spreadsheet approach to most strategiesSpreadsheet approach to most strategies
Models did inform a number of strategiesModels did inform a number of strategies
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Transportation BaselineTransportation Baseline
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Annual Avoided Emissions (MMT)Annual Avoided Emissions (MMT)

2020 2030
Levelized Cost

$ / tonne
State Lead by Example -0.01 -0.01 ($3)
Idle Reduction -0.04 -0.05 ($69)
Trip Reduction -0.16 -0.20 ($539)

Aggressive Mass Transit -0.72 -1.37 ($315)
Low Carbon Techs -0.72 -3.58 ($55)
US New CAFE -2.99 -7.13 -
Pavley (California Clean Car) -3.96 -8.83 negative

Total (adjusted for overlap) -4.88 -10.44
1818



Theme #2 Theme #2 –– Policies Interact Policies Interact 

•• Overlap and synergyOverlap and synergy
•• Low Carbon Techs and Low Carbon Techs and PavleyPavley/Clean Car/Clean Car
•• Mass Transit and Smart Growth Mass Transit and Smart Growth 

•• Interaction impacts both costs and Interaction impacts both costs and 
emissions emissions 
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Transportation Strategies CombinedTransportation Strategies Combined
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Electricity Sector and Electricity Sector and 
Building and Industrial Electricity UseBuilding and Industrial Electricity Use

Accounts for about 1/3 of UtahAccounts for about 1/3 of Utah’’s GHG emissionss GHG emissions
Changes to these emissions generally require Changes to these emissions generally require 
substantial investmentssubstantial investments
Electricity unusual commodityElectricity unusual commodity
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Theme #3 Theme #3 –– Importance of Importance of 
Planning and PreparationPlanning and Preparation

•• Strategies based in future require laying Strategies based in future require laying 
the foundation far in advancethe foundation far in advance

•• Importance of enabling strategiesImportance of enabling strategies

•• Example of carbon capture and Example of carbon capture and 
sequestrationsequestration
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Why We Use a ModelWhy We Use a Model
Captures complicated regionCaptures complicated region--wide wide 
interactionsinteractions

Trading, prices, emissionsTrading, prices, emissions

Compare to a spreadsheet approachCompare to a spreadsheet approach
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Modeling Methodology (Part I)Modeling Methodology (Part I)

AURORA model allowed us to AURORA model allowed us to 
consider interactive market effectsconsider interactive market effects
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Question:Question:

How should we count UtahHow should we count Utah’’s avoided s avoided 
emissions?emissions?
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Modeling Methodology (Part II)Modeling Methodology (Part II)
Determined to capture cost and emissions Determined to capture cost and emissions 
effects WECCeffects WECC--wide and then count Utahwide and then count Utah’’s  s  
share.  share.  
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RPS Avoided CO2 Emissions
Within Utah's Boundaries
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RPS Avoided CO2 Emissions
Utah versus "Utah Share" of Region
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FollowFollow--up Question:up Question:

Will Utah act alone or in Will Utah act alone or in 
concert with other states?concert with other states?
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Modeling Methodology (Part III)Modeling Methodology (Part III)

We assumed WECCWe assumed WECC--wide action to be wide action to be 
similar to that of Utah to accurately similar to that of Utah to accurately 
measure Utahmeasure Utah’’s shares share
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RPS Avoided CO2 Emissions
Utah Alone Versus Western Action
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Electricity BaselineElectricity Baseline
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Applying UtahApplying Utah’’s Strategies WECC Wide s Strategies WECC Wide 

RPS 20% across WECCRPS 20% across WECC

CCS scales up based on UtahCCS scales up based on Utah’’s ~ 11% share of coal generation.  s ~ 11% share of coal generation.  
1.3 GW   to ~ 11 GW, aggressive CCS is 3.7 GW of replacement1.3 GW   to ~ 11 GW, aggressive CCS is 3.7 GW of replacement

DSM scales up similar to Nuclear on a demand basisDSM scales up similar to Nuclear on a demand basis

UtahUtah’’s emissions avoided calculated by scaling down total WECCs emissions avoided calculated by scaling down total WECC--
wide avoided emissions by Utahwide avoided emissions by Utah’’s emissions from Inventory  (~ 7 s emissions from Inventory  (~ 7 
to 8.5%)to 8.5%)
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Electricity CO2 Emissions Polices 
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Electricity CO2 Emissions Polices 
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Electricity CO2 Emissions Polices 
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Going DeeperGoing Deeper
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DSM In Depth (I):DSM In Depth (I): 
Avoided EmissionsAvoided Emissions
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DSM in Depth (II):DSM in Depth (II): 
Alternative Capacity ChangesAlternative Capacity Changes
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DSM In Depth (III):DSM In Depth (III): 
Generation Relative to Business as UsualGeneration Relative to Business as Usual
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Emissions Avoided from Emissions Avoided from 
Alternative CCS PenetrationsAlternative CCS Penetrations
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SO2 Emissions CoSO2 Emissions Co--Benefits from Benefits from 
Alternative CCS StrategiesAlternative CCS Strategies
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Cost Per Cost Per TonneTonne of Avoided Emissionsof Avoided Emissions
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Electricity Strategies CombinedElectricity Strategies Combined
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Building and IndustryBuilding and Industry 
NonNon--Electricity SectorElectricity Sector

Approximately 1/6Approximately 1/6thth of the emissions in of the emissions in 
UtahUtah
We only quantified one strategy that We only quantified one strategy that 
impacted itimpacted it
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Building and Industrial NonBuilding and Industrial Non-- 
Electricity BaselineElectricity Baseline
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Building and Industrial NonBuilding and Industrial Non-- 
Electricity Strategies CombinedElectricity Strategies Combined
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Agricultural SectorAgricultural Sector

Relatively small contributor to UtahRelatively small contributor to Utah’’s s 
GHGsGHGs
Spreadsheet approach to these Spreadsheet approach to these 
strategiesstrategies
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Agriculture BaselineAgriculture Baseline
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2020 2030
Levelized Cost

$ / tonne
Biofuels Production - Scenario A -0.71 -1.31 $159
Biofuels Production - Scenario B -0.71 -1.31 $38
Biofuels Production - Scenario C -1.02 -1.87 $29
Manure Management (methane 

digesters) -0.49 -0.49 $2

Total (Biofuels B + Methane) -1.51 -2.36
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Other EmissionsOther Emissions
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Thank YouThank You
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